Contribution of no-reflow phenomenon to hepatic injury after ischemia-reperfusion: evidence for a role for superoxide anion.
Controversy exists as to the role of oxygen-derived free radicals in tissue injury and the no-reflow phenomenon in reperfusion injury after ischemia. In this study using an experimental rat model, left hepatic lobar ischemia followed by reperfusion resulted in an increase of serum glutamic pyruvic transaminase at 30 min with concomitant histological evidence of hepatocellular necrosis at 24 hr. In the in vivo liver microcirculation, reperfusion after ischemia resulted in an initial transient return of blood flow, but stasis of blood flow later developed in the liver sinusoids. Thus a no-reflow phenomenon in the microcirculation was demonstrated. Intravenous administration of a long-acting form of superoxide dismutase (half-life 6 hr, dose 4 or 8 mg/kg) significantly decreased the hepatocellular necrosis and reduced the microcirculatory stasis in the liver sinusoids. These studies established the important contribution of the no-reflow phenomenon in ischemia-reperfusion injury to the liver and the participation of superoxide anions in mediating the no-reflow phenomenon.